c) separation of the mhtal halide products of said halogenation. 
— ^ 45. A process according to claim 44 in which said multi-element waste is unsorted. 

46. A process according to claim 44 in which the waste to be recovered is such that has 
been mechanically prepared in a process which includes any one or more of the steps of 
shredding, crushing, milling and briquetting. 

47. A process according to claim 44 in which said primary heat treatment further 
comprises mechanically agitating the waste during said treatment. 

48. A process according to claim 44 in which the primary heat treatment is carried out in 
such a way that any one or more of the actions selected from the group which consists of 
evaporation of water and/or organic material, carbonization, destruction and/or cracking of 
organic material, and reduction of metal oxides to metals and/or metal carbides, are achieved. 

49. A process according to claim 44 in which the primary heat treatment is carried out 
under atmospheric pressure or higher pressure, optionally in the presence of gases, preferably 
hydrogen, capable of cracking the organic or inorganic material. 

50. A process according to claim 44 in which at least a portion of the heat energy 
•afforded in the primary heat treatment is used in the halogenation reaction. 

5 1 . A process according to claim 44 in which at least a portion of the product of the 
primary heat treatment is used as a catalyst in the halogenation reaction. 

52. A process according to claim 5 1 in which said products to be used as catalysts are 
selected from the group which consists of carbon, bromine, carbon, CO, C0 2 and SO x and NO x 
compounds. 

53. A process according to claim 44, wherein the primary heat treatment is performed in 
an oven. 
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54. A process according to claim 53, wherein said oven is at a temperature of less than 
about 1000°C. 

55. A process according to claim 44, wherein the primary heat treatment is performed 
in a metallic molten bath. 

56. A process according to claim 55, wherein said molten bath is at a temperature of 



57. A process according to claim 44 which further comprises a secondary heat 
treatment comprising heating the gaseous flow which results from the primary heat treatment to a 
temperature of more than 1200°C. 

58. A process according to claim 44 in which said halogenation step further comprises 
mechanically agitating the waste during said step. 



59. A process according to claim 44 in which the halogenation reaction is performed at 



fd a temperature of between ambient temperature and 1500°C. 

H 60. A process according to claim 44 in which the halogenation reaction is performed at 

n 

if t a temperature of between 300°C and 1500°C, and preferably between 700°C and 750°C. 



61 . A process according to claim 44 in which the waste comprises a substantial 
percentage of any of the metals selected from the group which consists of Ag, Pt and Pd, and the 
halogenation reaction is performed by using a mixture of bromine and chlorine. 

62. A process according to claim 61 in which said mixture of chlorine and bromine 
comprises between 93% and 99% chlorine and the remainder is bromine. 

63. A process according to claim 44 in which at least a portion of the excess halogen 
gas remaining from the halogenation reaction is recycled back to the halogenation chamber. 




a 



between 500 °C and 1600°C. 
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64. A process according to claim 44 in which the separation of the metal halides is by 
means of any one or more of the group selected of gaseous or liquid fractional deposition, 
distillation, fractional distillation, filtration, selective chemical vapor deposition, settling, 
selective oxidation , selective halogenation, selective evaporation, selective dissolution and 
selective extraction. 

5. An apparatus for a high efficient recovery process for the treatment of multi- 
element wastes, which comprises: 

I) sa primary heat treatment chamber (3); 

II) a Ralogenation chamber(9); and 

III) a separation unit (1 1 to 15) connected to said halogenation chamber; 

IV) said primary heat treatment chamber comprising a waste inlet (2), a flue-gas 
outlet (20) and means of heating; and 

V) said halogenarbn chamber comprising a means of heating, a halogen 
compound inlet (10) and an outlet (ls6). 

66. An apparatus according to claim 65 in which the flue-gas outlet of said primary 
heat treatment chamber is connected to said halogenation chamber by means of a conduit, which 
comprises a valve. 

67. An apparatus according to claim 65 in which said separation system comprises 
one or more of the units selected from the group which consists of fractional deposition unit, 
distiller, filter, settler, selective chemical vapor deposition unit, selective oxidation chamber, 
selective halogenation chamber, evaporation chamber and selective dissolution unit or any 
combination thereof. 

68. An apparatus according to claim 67, wherein the separation system comprises 



fractional deposition unit or selective chemical vapor deposition unit. 

69. An apparatus according to claim 65 in which said separation system is a gaseous 
fractional deposition system; the inlet of which is connected to the outlet of said halogenator by 
means of a conduit. 

70. An apparatus according to claim 69 in which the outlet pipe comprised in the 
fractional deposition system is connected directly to the halogenation chamber, and said pipe 
comprises a one-way valve in the direction from the fractional deposition system to the 
halogenation chamber. 

71. An apparatus according to claim 65 which further comprises a secondary 
combustion chamber (5) and a heat exchanger (8); said secondary combustion chamber 
comprising a means of heating, a gas inlet, an air inlet, and a flue gas outlet; said gas inlet of said 
secondary combustion chamber being connected by means of a conduit to the flue gas outlet of 
said primary heat chamber; said heat exchanger comprising an inlet and an outlet; the flue gas 
outlet of said secondary combustion chamber being connected by means of a conduit to the inlet 
of said heat exchanger. 

72. An apparatus according to claim 71 which further comprises a scrubber, a filter, a 
blower and a stack; said scrubber comprising an inlet and an outlet; the outlet of said heat 
exchanger being connected by means of a conduit to the inlet of said scrubber; said filter 
comprising an inlet and an outlet; the outlet of said scrubber being connected by means of a 
conduit to the inlet of said filter; said blower comprising an inlet and an outlet; the outlet of said 
filter being connected by means of a conduit to the inlet of said blower; said stack comprising an 
inlet and an outlet; the outlet of said blower being connected by means of a conduit to the inlet of 
said stack- 



73. An apparatus according to claim 72, wherein the scrubber and the filter are 
connected to the halogenation chamber by means of conduits to recycle material recovered and 
collected by said scrubber and filter to said halogenation chamber. 

74. An apparatus according to claim 72 in which said filter is selected from the group 
which consists of fabric filter, electrostatic filter, and high temperature filter. 

75. An apparatus according to claim 67 which further comprises any one or more of the 
units selected from the group which consists of shredder, crusher, mill, briquetter doser, and 
sludge feeder which are connected to the primary heat treatment chamber providing that the 
outlet of the unit connected to the primary heat treatment chamber is connected to the inlet of 
said primary heat treatment chamber by means of a conduit; further providing that in the event 

2 that said apparatus comprises two or more of the above units, said units are connected 

suceedingly in any combination and/or order and are connected so by means of conduits. 



S 
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pj 76. An apparatus according to claim 65 which further comprises any one or more of the 



f=1 



H units selected from the group which consists of shredder, crusher, mill, briquetter, doser and 

i — 5 

sludge feeder which are connected between the primary heat treatment chamber and the 
halogenation chamber; providing that the outlet of the unit which is connected to the 
halogenation chamber is connected to the inlet of said halogenation chamber by means of a 
conduit; further providing that the outlet of the primary heat treatment chamber is connected to 
the inlet of the unit which is connected to said primary heat treatment chamber by means of a 
conduit; further providing that in the event that said apparatus comprises two or more of the 
above units, said units are connected suceedingly in any combination and/or order and are 
connected so by means of conduits. 
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77. An apparatus according to claim 65 in which said primary heat treatment chamber 
fUrther comprises a means of agitating material. 

78. An apparatus according to claim 77 in which said means of agitating is a means 
selected from the group which consists of fixed fluidized bed vibrating grid, walking grid and 
rotary kiln. 

79. An apparatus according to claim 65, wherein the primary heat treatment chamber 
comprises a pressurized vessel. 

80. An apparatus according to claim 65 in which said halogenation chamber further 
comprises a means of agitating material. * 

81. An apparatus according to claim 80 in which said means of agitating is a means 
selected from the group which consists of fixed fluidized bed vibrating grid, walking grid and 
rotary kiln. 

82. An apparatus according to claim 65, wherein the halogenation chamber comprises a 
pressurized vessel. 

83. An apparatus according to claim 65 in which the primary heat treatment chamber is 
placed horizontally, vertically or at any other advantageous angle. 

84. An apparatus according to claim 65 in which the halogenation chamber is placed 
horizontally, vertically or at any other advantageous angle. - - 
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